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Introduction

In RAN4 #56, discussion of occupied bandwidth (OBW) for CA BS took place [1]. It is technically natural and desirable from a regulatory aspect observed in Japan to specify the same OBW requirement for CA UE as CA BS. This document presents a text proposal for the CA UE TR [2] regarding Clause 6.6.1 (Occupied bandwidth).
1. Summary of the regulatory aspect for OBW in Japan[1]
Regarding ITU-R RR[3], Out of band emissions for a radio communication system are defined based on a necessary bandwidth of its own, and the definition of an occupied bandwidth for a certain radio communication system is a good measure which would encloses necessary bandwidth of the system. In 3GPP, TS36.101 [4] section 6.6 contains requirements for output RF spectrum emissions in which Out of band emissions are claimed as unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. If we replace the term “Channel Bandwidth” by “Occupied Bandwidth (OBW)”, it is in line with the way a Japanese regulation defines the frequency range for ACLRs and the out of band emissions.
2. Occupied bandwidth for contiguously aggregated carriers
There will be some options for the channel spacing between centre frequencies of contiguously aggregated component carriers (CC). As discussed in [1], since OBW should give the spacing between the upper and the lower channel edges, the definition of OBW commonly applicable with respect to each channel spacing option between CCs. Then, the following equation is proposed in [1]:
OBW of aggregated carriers =
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where ‘CC spacing i’ refers to the channel spacing between centre frequencies of i-th and (i+1)-th CC. 
It is worthwhile to note that the equation above gives a definition of OBW for contiguously aggregated carriers regardless of the channel spacing option (this typically means, minimum spacing or close to REL-8 nominal channel spacing). Based on the discussions above, text proposal for “UE TR for CA” [2] is attached in Annex.




Figure 1 OBW of aggregated Carriers 

Conclusion

This paper discusses occupied bandwidth for CA UE and proposes its definition.
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Annex Text proposal for CA UE TR36.807 V0.1.0 (2010-08)
6.6.1
Occupied bandwidth
OBW for contiguously aggregated carriers shall be measured with all the component carriers transmitted and configured.
For contiguous carrier aggregation with N component carriers (N CCs), the equation below gives the definition of the OBW and Figure 6.6-1 shows their relations;

OBW of aggregated carriers =
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where ‘CC spacing i’ refers to inter component carrier spacing between i-th and (i+1)-th component carrier.

As the requirements, OBW of aggregated carriers shall be less than the sum of a half of OBW of the first component carrier plus the sum of all the spacing of component carriers plus a half of OBW of the last component carrier..
Figure 6.6-1 OBW of aggregated Carriers

< Unchanged sections >
Annex B

Release 10 draft specification

This Annex is used to capture any text proposals to the Release 10 specification of TS36.101. The baseline for this section is TS36.101v9.2.2.0. On completion on this TR these working assumptions will be incorporated into the Rel 10 specification for TS36.101   

Any sub- clause which is a sub- clause of this heading 2 style will follow the same clause number used in TS36.101 in order to ease future incorporation of these working assumptions into the technical specification  
< Unchanged sections >
6.6.1
Occupied bandwidth

Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1

Table 6.6.1-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / channel bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Channel bandwidth (MHz)
	1.4
	3
	5
	10
	15
	20


6.6.1A
Occupied bandwidth for contiguous CA
In the case adjacent carriers are contiguously aggregated in the uplink, occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum, centered at the center of the assigned channel bandwidth. The OBW for contiguously aggregated carriers shall be less than the sum of a half of OBW of the first component carrier plus the sum of all the spacing of component carriers plus a half of OBW of the last component carrier.
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